Automated EEG interpretation is increasingly used in ICU recordings, where periodic discharges are relatively common. This study shows that the overall performance of automated EEG interpretation is good. However, the presence of periodic discharges seems to reduce its reliability.
h i g h l i g h t s
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a b s t r a c t
Objective: To evaluate an automated seizure detection (ASD) algorithm in EEGs with periodic and other challenging patterns. Methods: Selected EEGs recorded in patients over 1 year old were classified into four groups: A. Periodic lateralized epileptiform discharges (PLEDs) with intermixed electrical seizures. B. PLEDs without seizures. C. Electrical seizures and no PLEDs. D. No PLEDs or seizures. Recordings were analyzed by the Persyst P12 software, and compared to the raw EEG, interpreted by two experienced neurophysiologists; Positive percent agreement (PPA) and false-positive rates/hour (FPR) were calculated. Results: We assessed 98 recordings (Group A = 21 patients; B = 29, C = 17, D = 31). Total duration was 82.7 h (median: 1 h); containing 268 seizures. The software detected 204 (=76.1%) seizures; all ictal events were captured in 29/38 (76.3%) patients; in only in 3 (7.7%) no seizures were detected. Median PPA was 100% (range 0-100; interquartile range 50-100), and the median FPR 0/h (range 0-75.8; interquartile range 0-4.5); however, lower performances were seen in the groups containing periodic discharges. Conclusion: This analysis provides data regarding the yield of the ASD in a particularly difficult subset of EEG recordings, showing that periodic discharges may bias the results. Significance: Ongoing refinements in this technique might enhance its utility and lead to a more extensive application. Ó 2014 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Electroencephalography (EEG) represents a standard examination of brain function in patients living with epilepsy, and it is also increasingly used in subjects with acute consciousness impairment in an intensive care setting, where seizures may occur in 8-34% of patients, mostly with subclinical presentations (Privitera et al., 1994; DeLorenzo et al., 1998; Towne et al., 2000; Scheuer, 2002; Claassen et al., 2004) . In both clinical situations, long-term EEG monitoring allows continuous surveillance of the cerebral activity, but it implies a thorough and time-consuming interpretation by trained neurophysiologists. Over the last few decades, automatic methods have been developed to highlight significant electrographic events, providing insight into the EEG trends, reducing evaluation time and potentially increasing patient security by alerting medical staff sooner concerning the presence of seizures. 
